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Expression of small, therapeutic RNAs in 
human cell nuclei 

P D Good 1 , A J Krikos 1 , S X L Li 2 , E Bertrand 3 , N S 
Lee 3 , L Giver 4 , A Ellington 4 , J A Zaia 2 , J J Rossi 3 and 
D R Engelke 1 

1 Department of Biological Chemistry, University of Michigan, Ann 
Arbor, MI, USA 

2 Department of Pediatrics, City of Hope, Duarte, CA, USA 

3 Center for Molecular Biology and Gene Technology, Loma Linda 
University, Loma Linda, CA, USA 

4 Department of Chemistry, Indiana University, Bloomington, IN, 
USA _ 

Abstract 

Effective intracellular expression of small RNA 
therapeutics depends on a number of factors. The 
RNA, whether antisense, ribozyme, or RNA aptamer, 
must be efficiently transcribed, stabilized against 
rapid degradation, folded correctly, and directed to 
the part of the cell where it can be most effective* To 
overcome a number of these problems we have been 
testing expression cassettes based on the human 
tRNA met and U6 snRNA promoters, in which 
transcripts encoding small RNA inserts are protected 
against attack from the 3 f end. Transient expression 
in cultured cells results in 10 5 -2 x 10 7 full-length 
transcripts per cell, depending partially on the 
promoter construct used but also on the nature of the 
insert RNA. 5 f 7 -Phosphate methylation (capping) 
depended, as expected, on the inclusion of specific U6 
snRNA sequences from positions +19 to +27. In situ 
localization of the transcripts shows that both tRNA 
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and U6 promoter transcripts give primarily punctate 
nuclear patterns, and that capping of transcripts is 
not required for nuclear retention. Several different 
insert RNAs directed against HIV-1 were tested by 
cotransfection with HIV-1 provirus and assay for 
subsequent viral reverse transcriptase production. 
These include antisense RNA, hairpin and 
hammerhead ribozymes, and RNA ligands 
(aptamers) for Tat and Rev RNA binding proteins. 
Results show that Rev-binding RNAs efficiently 
block HIV-1 gene expression, whereas other RNAs 
have little or no effect when expressed in these 
cassettes. 
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Progress towards understanding beta-sheet structure. 
Nesloney CL, Kelly JW. 

Department of Chemistry, Texas A & M University, College Station 77843-3255, 
USA. 

This review is focused on recent advances in our understanding of beta-sheet 
structure. It is intended to supplement previous surveys describing the early 
characterization and study of beta-sheet structure. The first two sections of this 
review provide a brief introduction to beta-sheet structure referencing the prior 
comprehensive reviews in this area as well as integrating new concepts. The next 
part outlines the typical problems encountered in solution studies on beta-sheet 
structures. The most useful spectroscopic and biophysical techniques used to 
characterize beta-sheet structures are described in the fourth section. Current 
hypotheses regarding the folding of predominantly beta-sheet proteins are 
discussed in some detail in the fifth segment. The efforts of a number of 
laboratories to utilize peptides or peptidomimetics to serve as small beta-sheet 
model systems are reviewed in the penultimate section. Finally, the efforts of a 
number of research groups focusing on the de novo design of beta-sheet-based 
proteins are outlined. 
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Peptidomimetics of the immunoglobulin supergene family-a 
review. 

Nakanishi H, Ramurthy S, Raktabutr A, Shen R, Kahn M. 

Molecumetics Institute, Bellevue, WA 98005. 

An important goal of structural biochemistry is the reduction of complex 
molecules to small functional units that are amenable to high-resolution structural 
analysis and rapid modification. The dissection of multidomain proteins into small 
synthetic conformationally restricted components is an important step in the 
design of low-molecular- weight nonpeptides that mimic the activity of the native 
protein. Mimetics of critical functional domains might possess beneficial 
properties in comparison to the intact proteinaceous species with regard to 
specificity and therapeutic potential, and are valuable probes for the study of 
molecular recognition events. 
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